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INTRODUCTION 

This paper studies the income sources and charac te r i s t i cs of rura l 
households in a r e l a t i v e l y well o f f agr icu l tu ra l region in Zambia, in 
order to iden t i f y how the malnourished d i f f e r from the res t of the 
households. Both ca lo r i c adequacy and ch i ld nu t r i t i ona l status are used 
as discr iminat ing factors to separate households into poorly and we l l -
nourished households. Household demographic charac te r i s t i cs are used to 
der ive the number of adult equivalents in the households. 3 4 

DATA 

This data is derived from a sample of about 300 households drawn 
from ten study s i tes d is t r ibu ted in each of the nine d i s t r i c t s of the 
Eastern Province of Zambia. The sampling procedure adopted is thus 
expected to give a representat ive sample of households from the whole 
Province. 

The Eastern Province is among the most a g r i c u l t u r a l l y progressive 
regions in Zambia. However i t is d i f fe ren t from the other 
a g r i c u l t u r a l l y bet ter o f f parts of the country in that i t is located 
away from the ' l i n e of r a i l ' which is the area with the best leve l of 
in f ras t ruc tu re and nonagricul tural economic a c t i v i t y . Other 
charac te r i s t i cs of the Eastern province include a very low population 
density—about 7 persons per square km in rural areas in 1980. 

The data co l l ec t i on procedure consisted o f monthly v i s i t s to each 
household during which both socioeconomic and d ie tary information was 
obtained. Food consumption was derived from a modified food expenditure 
record in which adjustment was made for foods actua l ly consumed during 

The da i l y ca lo r ic requirement per adult equivalent (adult male with a moderate level of 
a c t i v i t y ) used is 3100. This corresponds to the f igure of 2800 used for the Bangladesh case. The 
di f ference is due to the larger body s ize of the Zambian population re la t i ve to that of South As ia . 
Even though agr i cu l tu ra l work is usual ly c l ass i f i ed as heavy work, ag r i cu l tu ra l workers were given 
a moderate requirement due to the uneven nature of agr i cu l tu ra l work. This lower f igure is therefore 
a more conservative estimate, and is l i ke l y to be more appl icable to the annual average level of 
requirements. This f igure would therefore not be appropriate for assessing seasonal d ie tary 
adequacy. In the case of th is paper, that is not an ob jec t ive , and annual average d ie tary f igures 
are used. 
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the past week. I t is expected that th i s method would produce a more 
accurate re f l ec t i on o f intake than the simple expenditure record. 
Dietary information represents the annual consumption aggregated for 12 
months o f observat ions. For these tab les, only those ind iv idua ls 
measured during the February anthropometric survey and t he i r annual 
household intakes are included. 

Anthropometric measurements were recorded fo r a l l household members 
four times during the year . In th is paper, the f igures presented are 
fo r the measurements taken in the month of February at which time the 
leve l of nu t r i t i on status was found to be the lowest fo r the year. As 
in the other cases, the sample s ize in the anthropometric tables is 
d i f f e ren t from the d ie tary resu l ts where a l l households are included. 
For anthropometric r esu l t s , only ch i ldren under f i v e years of age are 
represented. 

EXTENT OF MALNUTRITION BY FARM SIZE AND INCOME 

The overa l l extent of malnutr i t ion in the sample is found to be 
su rp r i s i ng l y high—about 38 percent of ind iv idua ls were in households 
with less than 80 percent of ca lo r i c requirements fo r the year . About 
30 percent of preschoolers were malnourished (below 80 percent o f 
reference we ight - fo r -age) . From the r esu l t s , i t does appear that there 
is considerable overlap between these two ind ica to rs , in spi te of the 
d i f ference in sample s izes and composition. 

I t is also in terest ing that resu l ts in the case of both d ie t 
inadequacy and ch i ld malnutr i t ion show a d i f f e ren t pattern of 
associat ion with farm s ize and with per capi ta household income. In the 
case of farm s ize ( t h i s does not include fal low land) , there is an 
inverse re la t ionsh ip with d ie t adequacy. The lowest t e r c i l e of farm 
s ize have about 40 percent with less than 80 percent of ca lo r i c 
adequacy, those in the highest t e r c i l e have about 44 percent, while the 
middle t e r c i l e does somewhat bet ter than the other two groups, with 
about 30 percent below 80 percent adequacy (Table 65). 

The resu l ts fo r ch i ld malnutr i t ion are s imi lar in some respects. 
The middle farm s ize t e r c i l e again appears to be doing the best, with 
about 25 percent below 80 percent of reference weight- for-age 
(Table 66). The f igure fo r the bottom farm s ize group is 34 percent and 
about 30 percent fo r the top group. 

There is a c lear and d i rec t l i near associat ion between per capita 
household income and d ie tary adequacy. Over 70 percent of the bottom 
income t e r c i l e have less than 80 percent d ie t adequacy. That f igure 
decreases to 31 percent in the second t e r c i l e and to 11 percent in the 
top income t e r c i l e . S im i la r l y , severe d ie t inadequacy (below 60 percent 
of adequacy) af fects 31 percent of the bottom income, 10 percent of the 
middle, and 0 percent o f the top income group, which suggests a strong 
income ca lo r i c intake assoc ia t ion. 
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Table 65--Prevalence of malnutr i t ion in d i f f e r e n t groups, Zambia, 1986 

Sample Dietary Adequacy of Households (Ca lor ies) 
Group Size <60 Percent 60-80 Percent 80-120 Percent >120 Percent 

(household member and percent shares) 

Farm s ize 715 95 177 265 178 
(13.3)" (24.8) (37.1) (24.9) 

Small (0-1.1 hectares) 227 24 66 72 65 
(10.6) (29.1) (31.7) (28.6) 

Medium (1.1-2.53 hectares) 242 30 43 109 60 
(12.4) (17.8) (45.0) (24.8) 

Large (> 2.53 hectares) 246 41 68 84 53 
(16.7) (27.6) (34.1) (21.5) 

Per capita income t e r c i l e 722 103 177 265 177 
(14.3) (24.5) (36.7) (24.5) 

Low (<366.3) 249 78 100 64 7 
(31.3) (40.2) (25.7) (2.8) 

Medium (366.3-674.3) 258 25 54 138 41 
(9.7) (20.9) (53.5) (15.9) 

High (>674.3) 215 0 23 63 129 
(0.0) (10.7) (29.3) (60.0) 

Source: IFPRI/RDSB/NFNC Survey on Growth and Equity in Eastern Province, 1986. 

Table 66--Prevalence of c h i l d malnutr i t ion (ch i ldren aged less than 5 
years) in d i f f e r e n t groups, Zambia, February 1986 

Sample Weight-for-Age of Chi ldren < 5 Years 
Group Size <60 Percent 60-80 Percent >80 Percent 

(preschoolers and percent shares) 

Farm s ize 169 5 45 119 
(3.0) (26.6) (70.4) 

Small (0-1.1 hectares) 56 1 18 37 
(1.8) (32.1) (66.1) 

Medium (1.1-2.53 hectares) 57 1 13 43 
(1.8) (22.8) (75.4) 

Large (>2.53 hectares) 56 3 14 39 
(5.4) (25.0) (69.6) 

Per capita income t e r c i l e 171 5 46 120 
(2.9) (26.9) (70.2) 

Low (<366.3) 68 3 18 47 
(4.4) (26.5) (69.1) 

Medium (366.3-674.3) 61 2 15 44 
(3.3) (24.6) (72.1) 

Large (>674.3) 42 0 13 29 
(0.0) (31.0) (69.0) 

Source: IFPRI/RDSB/NFNC Survey on Growth and Equity in Eastern Province, 1986. 



-134-

Chi ld malnutr i t ion resu l ts show a s imi lar pat tern, pa r t i cu l a r l y fo r 
the severely malnourished category. The prevalence of th is group is 
highest in the lowest income group, 4.4 percent, and decreases to 3.3 
percent in the middle group and to 0 percent in the top income group. 
The d i f ferences in the moderately malnourished and well nourished 
categories are less marked. 

The resu l ts suggest that 

• while d ie t improvements continue to occur with income increases, 
income alone appears to be able to el iminate only the most severe 
forms of ch i ld malnut r i t ion ; and 

• farm s ize alone is a poor i d e n t i f i e r of the malnourished poor. 

INCOME SOURCES AND PREVALENCE OF MALNUTRITION 

The two groups with inadequate d ie ts also have below average per 
capita income (Table 67). Per capita income nearly quadruples between 
the lowest adequacy level and the highest adequacy l e v e l . Dif ferences 
are not so marked in the case of the ch i ld malnutr i t ion group. Only 
those ch i ldren with severe malnutr i t ion have low income leve ls on 
average, while the moderate malnutr i t ion group has an average income 
level which is higher than the ent i re sample (Table 68). 

A l l groups have a s im i la r l y high share of expenditures on 
food—about 75 percent o f t he i r to ta l expenditure. There is only a very 
s l i gh t and imperceptible decl ine in th is share of food expenditure from 
78 to 74 percent, even with a near quadrupling o f per capi ta income 
between the lowest adequacy level and the highest adequacy level 
(Tables 67 and 68). A sustained high share o f food expenditure with 
substant ial improvement in income and d ie t adequacy could indicate that 
there are continued noncaloric improvements in d ie t qua l i t y being made, 
or that d ie ts are s t i l l perceived to be inadequate. The share of food 
expenditure from own production is s im i la r l y h igh, with only 25 percent 
of a l l food coming from purchases. The share o f food purchases also 
does not change percept ib ly between the groups. 

Agr icu l tu re i s the most important source of income fo r the sample 
households. Retained production alone provides about 77 percent o f 
household incomes, with crop and animal sales providing an addit ional 17 
percent (Table 67). Given the overwhelming importance of ag r i cu l tu re , 
agr icu l tu ra l income per se does not appear to be a very useful 
d iscr iminat ing var iab le for assessing the malnourished poor—at least 
in the aggregate. However, those with poorer d ie ts are more l i k e l y to 
re ta in a la rger share of t he i r agr icu l tu ra l production and to se l l a 
smaller share. The share of nonfarm income increases s l i g h t l y with 
bet ter d ie tary adequacy. Income from remittances or g i f t s have not been 
included. 
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Table 67--Income sources of the malnourished rura l poor ( c a l o r i e 
consumption), Zambia, 1986 

Dietary Adequacy of Households 
(Calorie Consumption) 

<60 60-80 80-120 >120 Total 
Group Percent Percent Percent Percent Averages 

Percentage of household income from 

Agr icu l tu re production retained 
Wages 
Nonfarm 
Crop sales 
Animal sales 

86.0 
1.1 
2.7 
7.8 
2.7 

81.0 
1.8 
4.1 

11.0 
1.2 

73.0 
1.2 
7.1 

17.5 
1.3 

74.0 
0.5 
4.1 

19.4 
1.9 

77.0 
1.1 
5.0 

15.2 
1.6 

Per capita to ta l income/year (kuacha) 255.02 396.10 623.70 928.05 589.92 

Proport ion food expenditure (percent) 77.8 78.8 75.5 73.7 76.2 

Proport ion own-produced food 
expenditure (percent) 78.3 76.5 76.7 79.9 77.7 

Total male-headed households 
Percentage (percent) 

70 
13.04 

121 
22.53 

212 
39.48 

134 
24.95 

537 
100.0 

Total female-headed households 
Percentage (percent) 

33 
17.74 

56 
30.11 

53 
28.49 

44 
23.66 

186 
100.0 

Non-hybrid maize user 
Percentage (percent) 

69 
14.65 

157 
33.33 

151 
32.06 

94 
19.96 

471 
100.0 

Hybrid maize user 
Percentage (percent) 

26 
10.70 

20 
8.23 

114 
46.91 

83 
34.16 

243 
100.0 

F e r t i I i z e r user 
Percentage (percent) 

39 
8.82 

62 
14.03 

180 
40.72 

161 
36.43 

442 
100.0 

F e r t i l i z e r nonuser 
Percentage (percent) 

56 
20.59 

115 
42.28 

85 
31.25 

16 
5.88 

272 
100.0 

Total land cu l t i va ted (hectares) 2.92 2.21 2.57 2.17 2.43 

Per capita farm s i ze (hectares) 0.269 0.283 0.439 0.432 0.376 

Household s i ze 10.5 7.9 5.7 4.8 6.7 

Number of adult equivalents 6.7 5.3 3.7 3.3 4.4 

Education of household head ( l a s t grade attended) 3.6 3.5 4.0 3.9 3.8 

Education of female ( l as t grade attended) 3.5 2.4 2.7 3.2 2.9 

Source: IFPRI/RDSB/NFNC Survey on Growth and Equity in Eastern Province, 1986. 
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Table 68--Income sources of households with malnourished ch i ldren 
(aged less than 5 y e a r s ) , Zambia, 1986 

Weight-for-Age of Children < 5 Years 

Group 
<60 

Percent 
60-80 
Percent 

>80 
Percent 

Total 
Average: 

Percentage of household income from 

Agr icu l tu re production retained 
Wages 
Nonfarm 
Crop sales 
Animal sales 

81.0 
0.0 
1.3 

15.0 
2.0 

75.0 
0.0 
8.0 

16.0 
0.7 

78.0 
0.2 
7.0 

13.0 
1.8 

78.0 
0.2 
7.0 

14.0 
1.5 

Per capita to ta l income/year (kuacha) 329.72 608.43 556.64 563.93 

Per capita to ta l expenditure/ 
month (11) (kwacha) 35.83 53.65 55.76 54.61 

Proport ion food expenditure (percent) 76.4 75.6 75.4 75.2 

Proport ion own-produced food 
expenditure (percent) 82.0 74.0 77.0 76.0 

Total male-headed households 
Percentage (percent) 

3 
2.31 

36 
27.69 

91 
70.00 

130 
100.0 

Total female-headed households 
Percentage (percent) 

2 
4.88 

10 
24.39 

29 
70.73 

41 
100.0 

Non-hybrid maize user 
Percentage (percent) 

3 
2.83 

29 
27.36 

74 
69.81 

106 
100.0 

Hybrid maize user 
Percentage (percent) 

2 
3.17 

16 
25.40 

45 
71.43 

63 
100.0 

F e r t i l i z e r user 
Percentage (percent) 

4 
3.45 

32 
27.59 

80 
68.97 

116 
100.0 

F e r t i l i z e r nonuser 
Percentage (percent) 

1 
1.89 

13 
24.53 

39 
73.58 

53 
100.0 

Total land cu l t i va ted (hectares) 3.16 2.1 1.85 2.37 

Per capita farm s i ze (hectares) 0.34 0.3 0.38 0.36 

Household s i ze 10.3 6.9 6.9 6.98 

Number of adult equivalents 6.5 4.3 4.4 4.4 

Education of household head ( l a s t grade attended) 3 5 4.2 4.4 

Education of female ( l as t grade attended) 1.9 3.6 3.2 3.3 

Source: IFPRI/RDSB/NFNC Survey on Growth and Equity in Eastern Province, 1986. 
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Even though the di f ferences between the groups is very small, ch i ld 
malnutr i t ion has some s imi lar charac te r i s t i cs to d ie t adequacy. Chi ldren 
with severe malnutr i t ion are more l i k e l y to be from households who 
re ta in a somewhat la rger share of agr icu l tu ra l product ion, and have the 
lowest share of nonfarm income (Table 68). These f indings suggest that 
the malnourished poor have a less d i v e r s i f i e d income source than other 
households in rura l Zambia. 

OTHER HOUSEHOLD CHARACTERISTICS 

Female Head of Household 

There is a higher percentage of female-headed households among the 
malnourished poor than in the population as a whole. Thus while about 
38 percent of the to ta l sample population has less than 80 percent 
ca lo r i c adequacy, 48 percent of female-headed households f e l l in th i s 
category. S im i l a r l y , 3 percent of ch i ldren overa l l are severely 
malnourished, compared with nearly 5 percent fo r female-headed 
households. 

Hybrid Maize Production 

Households growing hybrid maize are less l i k e l y to have inadequate 
d i e t s . Only 19 percent of hybr id maize producers have below 80 percent 
d ie tary inadequacy compared with 48 percent o f those who are not hybr id 
maize-users (Table 67). However, the use of hybr id maize is not a good 
discr iminat ing factor fo r ident i fy ing households with ch i ld malnutr i t ion 
(Table 68). 

Use of F e r t i l i z e r s 

F e r t i l i z e r use shows a s imi lar pattern to that seen for hybr id 
maize product ion. Households who use f e r t i l i z e r s are less l i k e l y to 
have d ie tary inadequacies than those who do not. Less than 23 percent 
of f e r t i l i z e r users have d iets with less than 80 percent adequacy, 
compared with 63 percent fo r nonusers (Table 67). This may appear to be 
a useful ind ica to r , since the majori ty of households do use f e r t i l i z e r s . 
However, the resu l ts fo r ch i l d malnutr i t ion do not lend support to th i s 
c r i t e r i a . Even though the di f ferences are very small, the resu l ts may 
be ind ica t ive of changes that occur with f e r t i l i z e r use. I f labor use 
in agr icu l tu re is increasing with f e r t i l i z e r use, then the resu l ts fo r 
d ie t would be in l i ne with that (independent of the income ef fect of 
f e r t i l i z e r use) . For instance, increased labor use resu l ts in lower 
leve ls of ch i l d care, then the resu l ts would be a poorer ch i l d nu t r i t i on 
despite a higher ca lo r i c a v a i l a b i l i t y . Further research into th i s issue 
is requ i red. 
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Farm s ize 

Farm s ize has an unusual re la t ionsh ip with impoverishment as 
defined here. I t appears that households with inadequate d iets are 
l i k e l y to have somewhat la rger farm sizes than households with a more 
adequate d i e t . However, the reverse i s the case with per capi ta farm 
s ize—the more appropriate ind icator of land endowment—which is lowest 
f o r those with inadequate d ie tary ca lor ies (Table 67). In the case of 
ch i l d malnut r i t ion, per capita farm s ize does not d i f f e r between the 
groups (Table 68). 

Household Size 

Household s ize is found to be higher fo r the malnourished poor 
(Tables 67 and 68). For both ind ica tors , the most severely affected 
households have an average household s ize of more than 10 members. In 
the case o f d ie tary adequacy, both groups with below 80 percent ca lo r i c 
adequacy have above average household s i z e , and, fo r those with above 80 
percent ca lo r i c adequacy, household s ize decreases to below average. In 
the case o f ch i l d malnutr i t ion on the other hand, only the severely 
malnourished have an above average household s i z e , with the other two 
groups showing a household s ize o f about seven, the same as the sample 
average. Results fo r the number of adult equivalents pa ra l l e l s those 
fo r household s i z e . 

Education 

Differences in education of both the household head and of females 
are c learer in the case of ch i ld malnutr i t ion than in the case of 
d ie ta ry adequacy. Since d ie tary adequacy was e a r l i e r seen to be h igh ly 
associated with income (which is pr imar i ly from agr icu l tu ra l sources) , 
i t appears that education, at least at the level at which i t ex is ts at 
present, may not be an important factor in agr icu l tu ra l production and 
income. That however, cannot be concluded from the present ana lys is , 
and i t needs to be examined fu r ther . The education of both the head of 
household and of females is lower in the severely malnourished 
ch i l d ren ' s households, but in a l l the other groups is s imi la r to the 
sample average. 


